Peroxidase activities of autonomously functioning thyroid tumors (T) and surrounding non-tumorous tissue (N) in 5 patients were determined by employing guaiacol or iodide as the second substrates. The mean values for specific activities of T were 30 times (in iodide oxidation assay) or 4 times (in guaiacol oxidation assay) as high as those in N, being significantly higher than those of non-functioning tumors. The thyroglobulin-iodination activity of thyroid peroxidase in T was also found to correlate well to the iodide oxidation activity. These results suggest that the enhanced peroxidase activity in the nodules plays an essential role in the function of autonomously functioning thyroid nodules.
Autonomously functioning thyroid nodules (AFTN) are thyroid nodular lesions which are characterized by TSH-independent growth, functions and iodine uptake (Miller & Hamburger, 1965; Hamburger, 1980 Hamburger, , 1987 . The incidence of AFTN is about 1% in the U. S. A. (Hamburger, 1987) and even lower in Japan (Ishida et al., 1983; Ito, 1984) . Although a higher incidence was reported in Europe (Goretzki et al., 1985) and Brazil (Ferrazz et al., 1972) , the pathogenesis of the disease remains unclear, and biochemical and immunological studies were also not fully performed. In terms of the activity of peroxidase which plays an important role in the synthesis of thyroid hormones, only a very limited number of reports have been published concerning the"hot" nodules or toxic adenoma (Nagasaka et al., 1975; Valenta. 1976; Fragu & Nataf, 1977; Nakashima & Taurog, 1978) . In additon, their results did not necessarily agree with each other, probably due to the difference in assay procedures and control values.
Recently, we reported an improved peroxidase assay method which facilitates the assay for a minute amount of human thyroid tissues (Hosoya et al., 1985) . Taking advantage of this assay method, we could compare the peroxidase activity of the lesion with that of the adjacent nontumorous portion in each thyroid with a non-functioning thyroid tumor (Yoshimura et al., 1988) . In the present study , this method was applied to thyroids with AFTN.
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et al. Lowry et al. (1957) with some modifications (Hosoya et al., 1985) .
Statistics
Statistical analysis of the results was performed with Student's t-test.
Results
The nodular lesion (T) and adjacent non-tumorous portion (N) of each thyroid were subjected for determination of peroxidase activity.
One specimen of each of 4 thyroids and two specimens of 1 thyroid were examined for the activity.
The results are shown in Table 2 , where T/N denotes the ratio of the specific activity in T to that in N.
In both iodide assay and Table 2 . Peroxidase activities in nodular portion (T) and adjacent non-tumorous portion (N) of AFTN. Peroxidase activities were determined by the"mini" assay method as described (Hosoya et al., 1985 guaiacol assay, peroxidase activities were higher in T than those in N, thus giving mean T/N ratios of 30.0 and 4.1, respectively. The mean values in T of AFTN are 74% in iodide assay and 10% in guaiacol aaay-higher than those of nonfunctioning tumors determined previously in this laboratory. It is noteworthy that the mean values in N of AFTN are 44% (in iodide assay) and 43% (in guaiacol assay) lower than those in N of nonfunctioning tumors. It was also found that the T/N value for the guaiacol assay correlates well to that for the iodide assay (r=0.96), if the data for Pa 5 whose N value in iodide assay was extremely low are excluded. Fig. 1 shows the relationship between the thyroglobulin iodination activity and the iodide oxidation activity of TPO in these nodular tissues, indicating high correlation between them (r=0.77).
Discussion
The incidence of functioning nodules in all thyroids with adenoma and adenomatous goiter is reported to be very low in Japan, i. e. 3.6% (Ishida et al., 1978) or 0.6% (Ito, 1984) , as compared with 17.2-28.3% in Europe (Goretzki et al., 1985) . The cause of such a difference in the frequency is still unclear. Some investigators (Torizuka, 1978; Ozaki et al., 1988) suspected that the difference in the amount of iodine intake may play an important role since Japanese take about 10 times as much iodine as European do (Torizuka, 1978; Soriba et al., 1985) , and a similar difference between the frequency in patients in iodine-deficient areas and those in iodine-sufficient area in Sicily island has already been reported to (Belfiore et al., 1983) . Even though it is the case, it remains to be elucidated how iodine deAn any rate, the extremely low prevalence of AFTN makes it difficult to closely study the disease biochemically and immunochemically. In fact, little information is available on the peroxidase activity of AFTN in Japan.
We report here the peroxidase activity in lesions in 5 patients with AFTN measured by both iodide oxidation and guaiacol oxidation assays as well as iodination activity. In addition, we were able to obtain, for the first time, the peroxidase of the adjacent normal portion in each thyroid tissue, thus providing the T/N ratios of activities in each thyroid tissue.
The present studies demonstrated that the protein-based specific activities in T of AFTN were considerably greater than those in L of non-functioning tumors both in iodide assay and guaiacol assay (Table 2) . Furthermore, it is noteworthy that the activities in N were lower in thyroid of AFTN than in thyroid with non-functioning tumors. This is compatible with the supposition that the function of surrounding tissue of AFTN is suppressed by virtue of thyroid hormones produced autonomously in the lesion.
The present experiments were performed with thyroid tissues from 5 patients. Thus, experiments with more thyroids are needed to obtain conclusive results concerning AFTN.
Moreover, it should be noticed that the peroxidase activities in two specimens of Pa 1 were considerably different from each other ( Table 2 ), suggesting that the activity in the lesion may not be uniform. Scintigrams often showed uneven patches of cold areas in the hot nodules. Therefore, it is necessary to examine the relationship between morphological observations and biochemical data for the tissue in the future.
It was confirmed that thyroglobuliniodination activity of AFTN correlates well with the iodide oxidation activity, suggesting that enhaced iodination activity of TPO is more or less responsible for the increased function of AFTN.
